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Vol, IV, Art. 6

REPORT ON EXPERIMENTAL USE
OF A TRIANGULAR TRAWL FOR
BATHYPELAGIC COLLECTING*
WITH AN ACCOUNT OF THE FtSHES OBTAINED AND A REVISION
OF THE FAMILY CETOMIMIDAE

By ALBERT EIDE PARR
Bingham Oceanographic Laboratory

INTRODUCTION AND GENERAL DISCUSSION OF METHOD

During the first Caribbean cruise of the "Atlantis," spons~red
jointly by the Woods Hole Oceanographic Institution and by Yale
University, several experiments were made to test the practicability
and usefulness of making deepsea tows with a large triangular trawl,
measuring 50 feet along each side of the opening, a gear of this type
having been provided for the purpose by the Bingham Oceanographic
Foundation of Yale University.
While special mechanical difficulties in the equipment and arrangements for handling the trawl from the ship impeded the use of this
large net under the circumstances under which it was tried, one of the
trawling attempts nevertheless followed a normal course and yielded a
result, to be reported upon on the following pages, which adequately
proves the advantages of using this large gear for bathypelagic collecting to supplement the results obtained from the smaller nets.
The obstacles encountered in these prst experiences with the, threecornered trawl employed in deepsea towing were all of a nature which
could easily be corrected in port but could not b~ remedied underway,
and the great success of the on~ unobstructed haul made during this
single cruise in spite of the difficulties met with on board must therefore be taken as a very promising sign for the future use of the gear,.
As already mentioned, the trawl net itself measured 50 feet along
each side of the openit;lg" petw~en the otter boards, being hung on a
steel wire with manilla seizing of 23:'2 inch circumference. The total
length of the net was 36.9 meters (128 feet), the last 4 meters (13 feet)
being a straight cod-end with 8 mm. (;5/16, inch) mesh frpm knot to

* Contribution No. 35, Woods Hole Oceanographic Institution.
1

J

10"1-0 l

2

Bulletin of the Bingham Oceanographic Collection

[IV: 6

knot, the rest of the net being tapered with meshes decreasing from
25 mm. (1 inch) from knot to knot in, roughly, the first 40 feet of the
length through 20 mm., 15 mm., and 12 mm. to 10 mm. in the last
section before the cod-end. Cotton twine was used throughout, and
the net was untanned (by misunderstanding) when the hauls were
made. The dimensions of the two bottom otter boards were 200 x 110
x 5 cm. (78 x 43 x 2 inches) with a 78 x 631 x 2 inch iron keel apart from
iron half-rounds around the edges and a heavy pair of hinged rod-iron
bridles for attachment of the wire-bridle, giving each trawl board a net
weight of 167 kilograms (368 Ibs.) when dry. The third (top) otter
board was smaller and lighter, without iron weight, measuring 120 x
80 x 3 cm. (47 x 3131 x 1% inch) and weighing only 55 kilograms
(121 Ibs.). The total weight of the three otter boards in dry condition thus adds up to 857 Ibs. and exceeds 1000 Ibs. after they have
once been used for deepsea towing, and this weight was perhaps the
greatest difficulty in handling the gear during the cruise, since a
winch-boom was not yet available on the ship. The net was attached
to the main towing cable by three bridle ropes 45 meters (14731 feet)
long of galvanized steel wire 14 mm. (ab. 9/16 inch) circumference.
The accompanying diagrammatic sketch gives a general idea of the
relative dimensions and appearance of trawl and ship.
It is believed that the length of the net might be reduced to about
75 feet, and also that the bottom trawl boards might be made much
lighter and probably also somewhat smaller without any loss in fishing
efficiency, but with great gains in the ease of handling. This, however,
will be a matter for future experimentation, but as a general rule
the chief requirements for the convenient handling of a three-cornered
trawl of these large dimensions for deep-sea towing from a single cable
may be stated to be the following: (1) a trawling boom or gallows well
forward at the side of the ship; (2) trawling blocks in the boom and
guide blocks on deck for guiding the wire to the winch with sheaves of
sufficient capacity to permit the bridle to be paid out gradually and to
be brought back on board in one continuous haul without necessitating
attachment and detachment from the main cable overboard, i. e., after,
respectively before, it has passed the last block in the trawl boom; (3) a
winch boom well aft from which the otter boards can be lowered with
room for the bridle to spread from the trawl boom sufficiently to permit
'the net to open enough to keep from tangling before it is completely
"set," i. e., before the third otter board is released.
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When setting the trawl the ship should be going ahead at slow
speed and turning sharply in circles towards the side from which the
net is lowered. The bag (cod-end) should first be thrown overboard
and permitted to trail out. Thereupon the two bottom otter boards
should be lowered and released simultaneously in correct positions
from the winch boom aft, with only enough bridle to reach from the
trawl boom to the point where they are lowered. After they have
spread as much as this length of bridle will permit, the top board
should be lowered slowly to the surface and released after the bottom
boards have gone down enough to remain clear. This may require
that some bridle is paid out simultaneously with the lowering of the
top board. After all three boards have thus been released and the net
has been observed to be clear, the brakes on the trawl winch should be
loosened and the net should be permitted to pull out its own cable, or
if power is required, it should be so adjusted that there is always
sufficient strain on the cable to keep the net open also when the cable
is being paid out.
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RESULTS AT ATLANTIS STATION 1478

lill

At Atlantis Station 1478, in 25° 39' Northern Latitude and 77° 18'
Western Latitude the triangular trawl was lowered to about 1050-1100 1
meters vertical depth and trawling begun at 3:55 P. M. on February
20,1933. On February 21 at 2:53 A. M. one started heaving in again,
and at 5:06 the trawl was at the surface, giving a towing time of about
10 hours in a depth of 1050-1100 meters and a total towing time of
about 13 hours including hoisting and lowering.
As the following list will show, this single haul yielded a total of 47
different species of deepsea fish represented by 491 specimens, of which
there were 118 specimens of species other than those of the genus
Cyclothone. For comparison may be mentioned that 39 species was
the highest number obtained by the "Pawnee" in 1927 in anyone
of 18 successful deepsea hauls in Bahaman and Bermudan waters
with a ringnet of 14 feet diameter at the opening. If we carry the
comparison further, we find an even more striking difference between the number of large specimens obtained in the triangular trawl
at Station 1478 and the average number of large specimens in the
above-mentioned 18 successful2 hauls with a fourteen-foot ringnet.
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Only the 18 hauls yielding a reasonable result to indicate successful operating
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Since the size which constitutes a large specimen of course varies
from one systematic group to another, it is naturally also necessary to
adopt a variable set of arbitrary standards for the definition of the
term large. Thus Iniomi have been considered large when they exceed
100 mm. length without caudal fin, but Apodes and Lyoneri only
when they exceed 300 mm. Applying a variable set of standards of
this sort in the same manner to both collections, we find the haul from
Atlantis Station 1478 containing no less than 22 large specimens while
the 18 hauls of the Pawnee give us an average of only 6.78 large specimens each, even when we consider the fact that the average towing
time for these 18 hauls was only about half the towing time at Atlantis
Station 1478 and accordingly divide the total for the Pawnee trawlings
with 9 only, instead of 18. Thus there can hardly be any doubt
about the superiority of the large triangular trawl for the capture of
the larger specimens and species. If, on the other hand, we compare
the total number of specimens of all species, with due consideration
of trawling time, the situation is the reverse; which has to do with the
fact that the smallest species are the numerically most abundant, and
that proportionally fewer of these small individuals will be retained
by the larger and of necessity also coarser net. The function of the
large triangular trawl can therefore never be to replace entirely the
large circular nets now in use but to supplement them for the capture
of those larger forms which are too rarely obtained in the smaller gears.
LIST OF SPECIES OBTAINED IN TRIANGULAR TRAWL AT ATLANTIS STATION

1478

ISOSPONDYLI
STOM1ATOIDEA

1 Bonapartia pedaliota Goode and Beano
5 Gonostoma elongatum GQnther
2 Gonostoma bathyphilum Vaillant
3 Cyclothone braueri Jespersen and Taning
112 Cydothone pallida Brauer. .
258 Cyclothone microdon GQnther
2 Yarrella blackfordi Goode and Bean
2 I chthyococcus ovatus Cocco
1 Argyropelecus hemigymnus Cocco
8 Sternoptyx diaphana Hermann
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See page 8.

oSee page 12.
See page 12.
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conditions have been considered for this comparison, leaving a number of less productive trawlings out of consideration.
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1 Echiostoma ctenobarba ramifer n. subsp
1 Photostomias guernei Collet
2 M alacosteus niger Ayres
1 Chauliodus swanei Schneider
3 Chauliodus danae Regan and Trewavas

[IV: 6
See page 17.
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INIOMI
MYCTOPHOIDEA

1 Myctophum reinhardti Lutken
1 M yctophum laternatum Garman
8 Lampanyctus warmingi Lutken
8 Lampanyctus subpectoralis Parr
1 Lampanyctus photothorax Parr
2 Lampanyctus tdningi Parr
2 Lampanyctus lineatus Taning
4 Lampanyctus cuprarius Taning
2 Lampanyctus spp.
1 Diaphus dumerili Bleeker
1 Diaphus sp.
2 Omosudis lowei GUnther
1 Bathypterois nigrescens n. sp
1 Cetomimus kerdops n. sp

PE
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See page 19.
See page 25.

GIGANTUROIDEA

Erhil
Erhu
BaihJ

Dit«

1 Gigantura vorax Regan

DiJro

LYOMERI

Cdon

Gyri,

4 Eurypharynx pelecanoides Vaillant

Gin,

APODES
1 Derichthys serpentinus Gill
1 Serrivomer sector longidentatus Roule and Bertin
1 Labichthys cannatus Gill and Ryder

Br~~

See page 32.

LillO)

Borol

LIST

ANACANTHINI
3 Laemonema barbatula Goode and Bean?

Bono.

BERYCOMORPHI
1 Gibberichthys pumilus Parr
5 Melamphaes microps GUnther
16 M elamphaes opisthopterus Parr
1 Melamphaes mizolepis Gunther

Trim
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See page 36.
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PERCOMORPHI
PERCOIDEA
1 Dysolotus alcocki McGilchrist
SCOMBROIDEA

2 Decapte:rus macarellus Cuvier and Valenciennes
OPHlDIOIDEA

1 Brotulotaenia crassa n. sp

See page 36.

PEDICULATI
CERATIOIDEA

6 Melanocetus murrayi GUnther
3 Lophodolus acanthognathus Regan
1 Trematorhynchus phyllodon n. sp
1 Linophryne arborifera eupogon Regan and Trewavas
1 Linophryne coronata diphlegma n. subsp
1 Amacrodon binghami Parr 1927
2 Borophryne masculina n. sp
':

See page 40.
See page 46.
See page 54.
See page 56.

LIST OF NEW SUBFAMILY, GENERA, SPECIES, AND SUBSPECIES
DESCRIBED IN 'J,'HIS REPORT
Echiostoma calliobarba n. sp.
Echiostoma ctenobarba ramifer n. subsp.
Bathypterois nigrescens n. sp.
Ditropichthyinae n. subfam. (Cetomimidae)
Ditropichthys n. gen.
Cetomimus kerdops n. sp.
Gyrinomimus n. gen.
Gyrinomimus myersi n. sp.
Brotulotaenia crassa n. sp.
Trematorhynchus phyllodon n. sp.
Linophryne coronata diphlegrna n. subsp.
Borophryne masculina n. sp.
LIST OF OTHER SPECIES AND SYSTEMATIC GROUPS, OR OTHER
SUBJECTS SPECIALLY DISCUSSED IN THIS REPORT
Bonapartia pedoliota and genus Bonapartia ("Zaphotias"); discussion of synonymies.
GENUS Cyclothone; discussion of western Atlantic representatives with figures
of C. microdon and C. pallida.
GENUS Echiostoma; key to species, E. ctenobarba redescribed with new species
and subspecies.
SUBGENUS Hemipterois (genus Bathypterois); key to species.

8
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FAMILY CETOMIMIDAE; complete revision, new genera; genera Cetomimus
and Cetostomus redefined; figures.
Derichthys iselini Borodin = D. serpentinus Gill; figures and description of head.
GENUS Gibberichthys and G. pumilus Parr; large specimen described and figured;
with addenda to generic definition.
GENUS Trematorhynchus; remarks on classification.
GENUS Linophryne; synoptic re-arrangement of species (key).
Linophryne arborifera eupogon; detailed description and figure of barbel in type;
comparison with new specimen and with L. arborifera arborifera.
Linophryne coronata coronata Parr; redescribed and figured.
Linophryne coronata longibarbata Borodin; described and figured.
Borophryne masculina; a new male species of Ceratioidea referred directly to
its female genus.
SYSTEMATIC ANNOTATIONS

GENUS BONAPARTIA Goode and Bean
Bonapartia Goode and Bean: Oceanic Ichthyology, 1895, p. 102; Norman:
Discovery Rept. Vol. II, 1930, p. 280.
Zaphotias Goode and Bean in: Jordan and Evermann, Fishes of North and
Middle America, Vol. III, 1898, p. 2826.
AI; shown by Norman (loc. cit.) the name Bonapartia (Pisces) Goode and Bean
antedates Bonapartia (Aves) Biittikofer, and is therefore the proper designation
for the genus here considered, contrary to customary usage.

Bonapartia pedaliota Goode and Bean
Bonapartia pedaliota Goode and Bean 1895: Oceanic Ichthyology, p. 102, fig.
120; Jordan and Evermann 1896: Fishes of North and Middle America Vol.
I, p. 580; Jespersen and Taaning 1919: Vidensk. Medd. Dansk Naturhist.
Foren. Vol. 70, p. 221, pI. XVII, figs. 7-8; Norman 1930: Discovery Rep.
Vol. II, p. 280, fig. 6.
Zaphotias pedaliota Jordan and Evermann 1898: Fishes of North and Middle
America, Vol. III, p. 2826.
Zaphotias nudum Borodin 1930: Proc. New England Zool. Club (Boston), Vol.
XI, p. 88; 1931: Bull. Mus. Compo Zool. Vol. 72, No.3, p. 71, pI. 2, fig. 2.
? Zaphotias photocephalus Roule and Angel 1933: Result. Camp. Sci. Monaco
Fasc. LXXXVI, p. 25, pI. I, fig. 13 and 13a.
Due largely to the very misleading original illustration of B. pedaliota, considerable confusion and uncertainty has arisen in regard to the accurate definition of this species. To help clarifying the matter, the author has personally
examined the type of Borodin's B. ("Zaphotias") nudum, and Dr. G. S. Myers
of the U. S. National Museum has very kindly undertaken to make a comparison between the type of B. pediolata and the current concept of that species as
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represented by a tracing of Norman's figure (Discovery Rept. Vol. II, fig. 6,
p.280).
According to Dr. Myers (in. lit.), the type is in complete agreement with
Norman's figure both in regard to the spacing and arrangement of the photophores, in the presence of three subcaudal organs, in the form of maxillary and
head, and in the forking of the caudal (subtruncate in Goode and Bean's figure).
Dr. Myers also makes the observation that "there is no indication of the upper
caudal photophore figured by Goode and Bean, even though the fish is uninjured in that region." It is thus evident that the current concept of the species
held by such authors as Jespersen and Taaning, Norman, et al., is entirely
correct in its interpretation of the form described by Goode and Bean.
The distinction of B. ("Zaphotias") nudum (Borodin) as a separate species
is chiefly based upon the proclaimed nakedness of the type. The author has
been quite unable to verify this claim, finding, on the contrary, that although
the scales have all become lost and the delicate skin is rather shrunken in
alcohol, the remnants of the large scale pockets are still very evident
under a microscope. There is thus at the present time no reason for accepting
B. nudum as a valid and distinct species, but it might be pointed out that
Borodin's type specimen has only two photophorees in the caudal group and
only fourteen on each side in advance of the ventral fins in accordance with
what has been described by Jespersen and Taaning as typical of B. pedaliota
and what is also found in the present specimen. In the type of B. pedaliota and
in the specimen recorded by Norman (loc. cit.) the caudal group has 3 photophores and Norman gives a count of 16 photophores between gill openings and
ventral fins. In the author's opinion this is probably only a matter of individual
variation, but if subsequent investigations should give taxonomic significance
to the presence of two or of three photophores in the caudal group, Borodin's
name would be available for the form in which only 2 organs are found in this
position, Goode and Bean's designation referring to the other.
B. ("Zaphotias") photocephalus (Roule and Angel) is also described as naked
and special emphasis is laid upon the presence of 3 photophores on the head,
one suborbital, one "opercular" (on the upper part of the gill cover), and one
at the corner of the preopercle. These 3 photophores, however, are also present
in the types of B. pedaliota Goode and Bean (Myers in lit.) and of B. (Zapkotias)
nudum (Borodin) [Borodin's statement to the contrary (Eorodin 1930, loc. cit.
p. 89) notwithstanding], and in the specimen on hand. They are also all clearly
shown in Jespersen and Taaning's figure 7 (loc. cit.) and the suborbital and
opercular ones are figured by Norman (loc. cit., fig. 6). The photophores on the
head are thus not distinctive of B. photocephalus, and in view of the highly
deciduous character of the scales and the ease with which even the scale pockets
may become abrased from the extremely delicate skin, the author feels fairly
convinced that B. pkotocephalus should also be listed among the synonyms of
B. pedaliota.
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GENUS CYCLOTHONE Goode and Bean

iJ!Cin:

Through examination of a great number of samples from the eastern central
Atlantic, the author has come to the conclusion that the Cyclothone populations
of this area consist of 3 species only, the pale C. braueri, the brown C. pallida,
and the brown to black C. microdon. Of these C. braueri is already so well
established and so easily distinguished from the other two that no further comments are required. In formalin preservation and in the fresh material, C.
pallida is also so conspicuously different from C. microdon that the two can be
easily separated even by the most casual inspection of a sample. The most
striking features of C. pallida as compared with C. microdon are contributed by
the completely pigment-free and transparent ventral area of the skin between
its ventral and its anal fin, in the anterior portion of which the black peritoneum
lining the tapering end of the abdominal cavity is visible; by the development
of internal pigmentation at each pterygiophore in its dorsal and anal fins in
alternation with transparent areas between pterygiophores; and to a lesser
extent by its generally paler and more transparent skin, with the peritoneum
showing through quite clearly in the entire abdominal region and a transparent
triangular area generally noticeable in front of the dorsal fin .where no opaque
tissues are present. In the accompanying figure 2 the author has attempted
to show these features as they appear in formalin specimens. 3 Although C.
pallida has been illustrated twice before (Brauer 1906, Wiss. Ergeb. "Valdivia,"
Vol. XV, Tiefsee-Fische, pI. VI, fig. 2; Zugmayer 1911, Res. Camp. Sci. Monaco,
Fasc. XXXV, pI. II, fig. 2), neither of the previous illustrations give any clear
impression of the appearance of the preserved material with which most investigators have to work. In the author's opinion the differences between C. pallida
and C. microdon are such that there is no reason for treating one as a subspecies
of the other.
In regard to the material here recorded as C. microdon, the author was at
first in considerable doubt as to whether it might not include more than one
species, the uncertainty being caused by the extremely wide range of variations
in general appearance observed among the specimens. It has not been found
possible, however, to correlate these variations in appearance with any other
feature than the absence or presence and degree of development of the subdermal
adipose tissues which appear to be a characteristic of well-nourished specimens
of C. rnicrodon, but has not been observed at all (macroscopically) in C. pallida.
This adipose tissue develops particularly along the bases of the dorsal and anal
fins and in the median above and below the caudal peduncle, thereby altering
the outlines of the peduncle in a most conspicuous manner and completely
effacing the sculptural character of the entire tail as shown in the emaciated
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In specimens preserved in alcohol, especially if any shrinkage has occurred the
distinctive characters of C. pallida are somewhat less striking to the eye, bu~ are
usually easily revealed by closer inspection.
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specimens (see figure 3). A great development of adipose tissues is also found
on the flanks and back of the trunk and also, in a lesser degree, along the sides
of the tail; the entire result being a smooth, well-rounded specimen of an oval
cross-section as compared with the almost ribbon-like bodies of the emaciated
specimens in which all the details of the muscular anatomy are evident on the
surface. In formalin specimens the adipose tissues appear as a dense agglomeration of rather large oil globules, wherever the skin is torn to make it visible.
In alcohol material the oil has usually been completely extracted and the adipose tissue is shrunken and collapsed. Alcohol material will therefore not show
the same range of variation in general shape as formalin specimens or fresh
samples, but it seems indicated that an emaciation of the musculature in life
occurs parallel with the exhaustion of the adipose tissues so that a specimen
which was fat in life will seem relatively corpulent also after the oil has been
artificially extracted in alcohol preservation, although it will always lose its
smoothness of surface. It also seems evident that emaciation in life is often
continued long beyond the complete exhaustion of all adipose tissues so that
varying degrees of emaciation is also to be observed among specimens in which
no oil at all is left. Since counts and measurements have failed to show any
features distinguishing the emaciated from the fat specimens, the author feels
confident in referring them all to the same species, with the suggestion that the
ability to develop the above described adipose tissues may perhaps in itself be
considered a specific character of C. microdon although it can only be used for
the identification of the specimens in which it has found a morphological expression, i. e. in the well nourished individuals.
GENUS

ECHIOSTOMA Lowe 1843
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In their revision of the genus Echiostoma Regan and Trewavas (1930, Danish
"Dana" Exp. 1920-22. Oceanogr. Rep. No.6 p. 116) recognize 4 separate
species, basing their differentiation upon variations in the bulbs and appendages
of the barbel and in the size of the postocular luminous organ. In addition to
the specimen caught in the haul here reported upon, two other large representatives of the genus Echiostoma are now available in the Bingham Oceanographic
Collection, one being the type of E. ctenobarba Parr, the other the type of a new
species collected by the Atlantis at station 1030} Since each of the three
specimens shows considerable differences from the others in the structure and
appendages of their barbels, and since the better facilities now available to the
author also make a more detailed description and illustration of the barbel of
E. ctenobarba possible at this time, a brief account will be given in this connection of each of the 3 forms represented by these three specimens. The clearest
impression of the mutual relationships of these various species and subspecies
may perhaps be obtained from the following key.
«The collection also contains three small specimens of E. tanneri Gill, which need
not be considered in this connection.
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JIllI Par

1. Barbel with two white bulbs, a longer proximal and a shorter distal one
at the end of its main stem, both wider than the stem and sharply differentiated also externally. Distal bulb with terminal filaments.
E. tanneri Gill 1883
II. Barbel with not more than one externally differentiated main bulb, or
without. Not as above. With or without additional internal bulb or
bulbs.
A. Barbel with simple terminal appendage.
1. "Barbel with bulb not thicker than stem, bearing a simple flat
terminal appendage; filaments on stem rather short. Postocular
luminous organ 1/5 length of head (in a specimen of 285 mm.)."·
E. barbatum Lowe 1843
2. "Barbel with distinct bulb and simple slender terminal appendage; filaments on stem long. Postocular organ 1/4 length of
head (in a specimen of 215 mm.)."·
E. guentheri Regan and Trewavas 1930
B. Barbel with branched terminal filament.
1. Lateral filaments on stem of barbel small and delicate, each
with a minute globular white bulb at its distal end. End of
stem marked by a round internal, white body (luminous bulb)
beyond which the barbel is continued as a thick, tapering
terminal filament which bifurcates twice to form 4 equivalent
branches with minor branches distally and a pair of small
lateral filaments at the first bifurcation. Length of postocular
luminous organ 5 in length of head. (In specimen 290 mm.long).
E. calliobarba n. sp.
2. Lateral filaments on stem of barbel coarser, without terminal
bulbs. Length of postocular luminous organ 37'2 to 37& in
length of head. (In specimens 275--297 mm. long).
E. ctenobarba Parr 1927
a. Lateral filaments on the main stem of the barbel relatively
short and blunt, their series occupying only about 2/5 of
the distance from the base of the last (distal) filament to
the base of the barbel. Main stem of barbel without
visible internal bulb at the distal end.
E. ctenobarba ctenobarba Parr
b. Lateral filaments on the main stem of the barbel long and
pointed, their series occupying nearly 1/2 of the distance
from the base of the last filament to the base of the barbel.
Main stem of barbel with a conspicuous, round, whitish
body (luminous bulb ?) internally on the ventral (anterior)
side near its distal end.... . E. ctenobarba ramifera n. subsp.
6

Regan and Trewavas 1930, loe. cit. p. 116.
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Figure 4. Barbels of Echiostoma: A. Echiostoma ctenobarba ctenobarba Parr. B. Echiostoma etenobarba ramiJera n. subsp. C. Echiostoma calliobarba n. sp. Drawings by author.
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Length without caudal fin 290 mm. Proportions in percent of length without
caudal fin: Length of head 15.5. Snout 3.8. Interorbital width 5.52. Diameter
of eye 2.20. Lower jaw 13.3. Length of postocular luminous organ' 3.03.
Greatest depth of body 12.9. Snout to ventrals 57. Origin of dorsal to base of
middle caudal rays 17.5. Origin of anal to middle caudal rays 17.0. End of
dorsal fin base to middle caudal rays 8.0. End of anal fin base to middle caudal
rays 5.5. Length of pectoral filament 40.3. Length of lower pectoral rays 7.9.
Length of ventrals 16.7. Distance from base of barbel to distal end of its internal
bulb 5.9. Distance occupied by lateral series of filaments on barbel 1.7.
Lateral series of photophores: O-V 25. V-A 17. A-e 11. Ventral series:
I-P 8 + 2. P-V 26. V-A 17.
D 12Y:;. A 16Y:;. V 8. P 1

+ 3.

• See footnote 9 page 17.
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Lateral filaments on the stem of the barbel thin and delicate, each 7 ending in
a globular, whitish bulb. About 9 filaments on each side, their series occupying
less than 1/3 of the distance from the base of the distal filament to the base of
the barbel. A round, whitish, ventrally-situated, internal body (luminous
bulb ?), conspicuous from the exterior, marks the end of the main stem of the
barbel, which is continued distally by a terminal appendage, the darkly pigmented internal core of which does not appear to have any definite constriction
as in E. ctenobarba at any point. The terminal appendage bifurcates once, each
branch branching again at least once, so that at least 4 main branches are formed,
apart from possibly bulb-bearing filaments arising from various parts. There
are a pair of opposed filaments at the point of bifurcation of the terminal appendage similar to the filaments found at its first branching point in E. cterwbarba.
The filaments in E. calliobarba are incomplete, however, and it is impossible to
say whether they have been bulb-bearing or not. Two of the four ultimate
branches have one remannt each of what may have been a small secondary
branch or merely a bulb-bearing filament. The main branches themselves are
all incomplete at the tip.
Entirely similar to the other species of Echiostoma, particularly E. cterwbarba
in its general appearance.
Type No. 3201 of the Bingham Oceanographic Collection from Atlantis
Station 1030; 37° 47' N. 31° 41' W., August 4-5, 1931; 15 foot circular net,
610-930 meters vertical depth.
Echiostoma ctenobarba ctenobarba Parr 1927

Echiosloma cterwbarba Parr 1927, Bull. Bingham Oceanogr. ColI. Vol. III, Art.
3, p. 55, figs. 32 and 33; Regan and Trewavas 1930, Danish "Dana" Exp.
1920-22, Oceanogr. Rep. No.6, p. 116, fig. 112c.
The introduction of a new subspecies of the same species and the better
facilities for a detailed examination of a specimen of this size now available to
the author makes a redescription of the type specimen seem desirable at this
point.
Length without caudal fin 275 mm. Proportions in per cent of length without
caudal fin: Length of head 15.6. Snout 3.8. Interorbital width 5.20. Diameter
of eye 2.40. Lower jaw 12.2. Length of postocular luminous organS 4.60.
Greatest depth of body 15.6. Snout t.o ventrals 58.7. Origin of dorsal to base
of middle caudal rays 17.8. Origin of anal to middle caudal rays 16.5. End of
dorsal fin base to base of middle caudal rays 7.6. End of anal fin base to middle
caudal rays 5.3. Length of pectoral filament > 35.0. Length of lower pectoral
rays 6.6. Length of ventrals 14.5. Distance from base of barbel to base of its
ultimate lateral filament 5.1. Distance occupied by lateral series of filaments
on barbel 2.2.
7 i. e., all of the filaments which have been preserved intact in the type specimen.
SSee footnote 9.
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Lateral series of photophores: O-V 25. V-A 16. A-C 12. Ventral series:
I-P 8 + 2. P-V 26. V-A 17, only the last organ above the base of anal fin.
D 1272. A 1572. V 8. P 1 + 3.
Lateral filaments on stem of barbel relatively short and blunt, finger-like,
without terminal bulbs, their series occupying only about 2/5 of the distance
from the base of the distal filament to the base of the barbel. The lateral filaments are arranged in a regular, single series on one side, while the series on the
other side is more irregular with the insertions of some of the filaments diverging
from the straight line through the rest of the series. The penultimate filament
on the side of the irregular series has a stubby branch, and there are three minute,
simple filaments inserted in the middle of the ventral (anterior) surface of the
barbel between its ultimate lateral filaments. About 13-15 filaments on each
side of the barbel. There are no signs of an internal bulb visible from the
exterior at the end of the main stem of the barbel.
The terminal appendage continuing the barbel beyond the lateral series of
filaments has a darkly pigmented internal core which shows a sharp constriction
at a distance in advance of the first branch but a less well marked separation of
the parts than in E. ctenobarba ramijer (compare fig. 4A and B). The constriction hardly affects the exterior of the terminal appendage at all. The
terminal appendage branches once, both branches being partly mutilated in the
type, but apparently similar to those in E. ctenobarba ramijer, with a pair of
opposed, bulb-bearing filaments at their branching point and a couple or more
of similar bulb-bearing filaments on one of the branches, at least.
Echiostoma ctenobarba ramifer n. subsp.

Length without caudal fin 297 mm. Proportions in per cent of length without
caudal fin: Length of head 14.3. Snout 3.4. Interorbital width 5.0. Diameter
of eye 2.25. Lower jaw 12.0. Length of postocular luminous organ 9 4.3.
Greatest depth of body 12.8. Snout to ventrals 57.0. Origin of dorsal to base
of middle caudal rays 16.5. Origin of anal to middle caudal rays 16.5. End of
dorsal fin base to middle caudal rays 7.5. End of anal fin base to middle caudal
rays 4.9. Length of pectoral filament 42.5. Length of lower pectoral rays 6.3.
Length of ventrals 12.0. Distance from base of barbel to distal end of its
internal bulb 6.4. Distance occupied by lateral series of filaments on barbel 3.0.
Lateral series of photophores: O-V 26. V-A 16. A-D 12. Ventral series:
I-P 8 + 2. P-V 27. V-A 17, only the last organ above the base of anal fin.
D 13. A 1672. V 8. P 1 + 3.
Lateral filament13 on the stem of the barbel relatively long and pointed, somewhat compressed, particularly the more distal ones; without terminal bulbs; in
a single series on each side occupying nearly half of the distance from the base
• Measured as the length of the transparent area of the skin covering the luminous
parts.
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of the distal filament to the base of the barbel. About 13-15 filaments on each
side. A round, whitish, very conspicuous internal body (luminous bulb ?)
situated ventrally between the last lateral filaments marks the end of the stem
of the barbel as here understood. The last lateral filament on one side encroaches
upon the ventral (anterior) surface of the barbel beside the internal bulb and
carries two branches, the distal one of which is again bifurcated, so that four
filaments in all, including the terminal one, arise from the stem of this appendage
(see figure 4B).
The terminal appendage continuing the barbel beyond the internal bulb has
an inner darkly pigmented core which is sharply subdivided by a constriction
about halfway between the internal bulb and the base of the first branch.
This constriction is well marked also externally. Beyond the constriction the
terminal appendage branches once, but due to mutilation of one of them it is
impossible to tell whether the branches have been equivalent or not. The
unmutilated branch carries three thin lateral filaments, one incomplete, and
the other two ending in a small, globular, whitish bulb each. The branch itself
terminates in a similar but slightly larger bulb and there is an opposed pair of
similar bulb-bearing filaments at the branching point of the terminal appendage.
General appearances in the other species of Echwstoma.
Type of the subspecies No. 3202 of the Bingham Oceanographic Collection
Atlantis Station 1478.
GENUS BATHYPTEROIS Giinther
SUBGENUS HEMIPTEROIS Regan
Hemipterois Regan 1911: Ann. Mag. Nat. Rist. Ser. 8, Vol. VII, pp. 126 and
127. Parr 1928: Bull. Bingham Oceanogr. Vol. III, Art. 3, p. 25.
Belonepterois Roule 1916: Bull. lnst. Oceanogr. Monaco No. 320, p. 13; 1919:
Res. Camp. Sci. Monaco Fasc. LII, p. 35.
As subgenus Hemipterois is here considered the species with 6 or more rays
in the upper portion of the pectoral fins, without a notch in the ventral outline
at the base of the lower caudal rays, and with the outer ventral and lower caudal
rays always, and the upper pectoral rays sometimes, strongly produced. As
opposed to these forms, the species with only four or less rays in the upper
portion of the pectoral fins are arranged in the subgenus Bathypterois (see Parr
1928, loco cit.).
The specimen collected at Atlantis station 1478 adds a third species of subgenus Hemipterois to the two previously known. These species may be distinguished as follows:
Key to subgenus Hemipterois
1. Longest (upper) pectoral ray rigid and enormously produced reaching to or

beyond the end of caudal fin. Only 5 rays in lower portion of pectoral fin.
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Dorsal origin a little in advance of the middle of the body, anal origin immediately behind the end of the dorsal fin base.
Bathypterois (Hemipterois) guentheri Alcock
2. Longest rays in upper portion of pectorals not reaching to the adipose dorsal
fin. Origin of anal fin approximately below middle of dorsal fin base.
A. Dorsal origin a little in advance of the middle of the body.IO Only 5
rays in the lower portion of pectoral fin. Color light gray.11
Bathypterois (Hemipterois) viridensis Roule
B. Dorsal origin immediately behind the middle of body. 6 rays in lower
portion of pectoral fin. Color black (see description).
Bathypterois (Hemipterois) nigrescens n. sp.
Bathypterois (Hemipterois) nigrescens n. sp.
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Length without caudal fin 61 mm. Proportions in per cent of length without
caudal fin: Snout to dorsal fin 51.6. Length of head 27.4. Snout to eyes 8.7.
Interorbital space 8.0. Maxillary 16.7. Length of dorsal fin base 14.7. Snout
to anal fin 59.0. Longest caudal ray 59.0. Longest ventral ray 69.7. Longest
pectoral ray (upper portion) 23.0. Snout to ventral fins 43.8. Greatest depth
of body (deflated) 18. Least depth of caudal peduncle 8.9.
D. 12. A. 11. V. 8. P. (1-2 + 7) + (6). L1. 50.
In general appearance the type of B. nigrescens seems slightly shorter and
somewhat chunkier than a specimen of B. viridensis of comparable size. This
effect is partly due, however, to a liquid inflation between skin and musculature
which makes it difficult to determine the natural proportions of B. nigrescens
in regard to body-width and depth, but it seems indicated that the apparent
relative stubbiness of this form is at least in part natural to the species. There
are otherwise no features in the general appearance of B. nigrescens to distinguish it from the other known species of the same genus.
The upper portions of the pectoral fins each consist of 7 rays, plus two rudimentary rays closely applied to the upper and longest normal ray. The rays
in the upper portion of the fin are united by fin membrane and are much more
closely set than are the rays in the lower portion. The lower portions of the
pectorals each contain 6 about equally spaced free rays, of which the lowest is
the longest but unfortunately incomplete on both sides. In B. viridensis the
interspace between the two portions of the pectorals is greatly increased as
compared with the interspaces between the rays in the lower portion itself.
In B. nigrescens this interspace is divided by the 6th lower ray so that the
spacing of the lower portion continues to the first ray in the upper.
The produced ray in each ventral fin splits in two approximately opposite
the base of caudal, beyond which they extend for an unknown distance, their
10
II

Snout to dorsal fin 47.7-48.5 per cent of length without caudal.
Observed by the author on the newly caught specimen.

.....
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ultimate portions apparently being lost. Both of the two produced lower
caudal rays also divide distally, but it is questionable whether the division of
the produced rays in this specimen may not be accidental in all cases.
The skin has apparently been subject to considerable rubbing in the net, but
wherever the pigmentation is preserved, whether on back, sides, abdomen, or
tail, it indicates a uniform black coloration, in contrast with the light peppered
gray of B. viridensis. The caudal fin is also black, the other fins pale.
Type No. 3203 of the Bingham Oceanographic Collection Atlantis station

[Gill

1478.

FAMILY CETOMIMIDAE
From a comparison of the new cetomimid specimen obtained by the" Atlantis" at station 1478 with the other examples of this family already available in
the Bingham Oceanographic Collection, it immediately became apparent, on
the basis of external appearances alone, that at least two entirely distinct
generic types were present in the material. Further examination also soon
divulged the existence of a third taxonomic type, represented by the so-called
Cetomimus storeri, which appears to stand so far apart from the other cetomimid forms that at least a separate subfamily is required for its classification.
A revision of the entire family thus became necessary and in this effort the
author has been greatly aided by the information concerning the type of Cetomimus gilli kindly supplied by Dr. G. S. Myers of the U. S. National Museum
on the basis of a comparison with the type of Gyrinomimus myersi n. gen. et
n. sp.
With the sharpened generic definitions, it also seems appropriate to resurrect
the genus Cetostomus Zugmayer which the writer has previously synonymized
with Cetomimus Goode and Bean, with which it is closely related.
Key to the CETOMIMIDAE12

1. Gills 4, a moderate slit behind the fourth. Gill rakers present.

B.

Subfamily DITROPICHTHYINAE
A pair of thin dermal folds along the entire ventral edge of the abdomen,
continued posteriorly as a free, curtain-like, skin fold on each side of the
12 The genus Pelecinomimus Gilchrist (Rep. Fish. Mar. BioI. Surv. Union of S.
Mrica, Vol. II, p. 56) is described as having "very long scales," but these scales are
not shown in the figure of the type-species, which, on the contrary, seems to suggest
a typical naked cetomimid form, as already pointed out by Barnard (Ann. S. Mrican
Mus. Vol. XXI, Pt. 1, 1925, p. 252). If scales are actually present, the genus would
occupy an entirely separate position, if not, it might very likely prove to be only a
synonym for Cetomimus Goode and Bean. As it stands at present, there is too great'
uncertainty attached to its definition to make it possible to include it in the above
key or to deal further with it in the text.
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anal fin base. Teeth small, villiform, in irregular bands in jaws, vomer,
and palatines, Gill rakers thick, club-shaped; present on all arches.
Genus Ditropichthys n. gen.
Ditropichthys storen Goode and Bean
II. Gills 3, a small slit behind the third. Gill rakers absent.
Subfamily

CETOMIMINAE

A. Teeth minute, short and broad ("granular") in irregular bands in
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the jaws, on vomer, palatines, pterygoids, gill arches and tongue,
without forming a specially differentiated oval shield on the latter,
Head not tadpole-like.
1. Dorsal and anal fins moder~te (D 20 or less, A 17 or less).
Trunk relatively robust.
Genus Cetomimus Goode and Bean
a. ~ead not much compressed, less than 3 times in the length
without caudal. Distance from origin of dorsal fin to end
of hy-pural about 4, greatest external width between rami
of lower jaw about 7 in length without caudal.
C. gilli Goode and Bean
b. Head compressed, more than 3 times in the length without
caudal. Distance from origin of dorsal fin to end of hypural
about 3 1/4. greatest external width between rami of lower
jaw nearly 12 in length without caudal.
C. kerdops n. sp. ad. into
2. Dorsal and anal fins long (D about 30, A about 27). Trunk very
attenuate. Tail at D and A high and compressed. Head compressed.
Genus Cetostomus Zugmayer
Cetostomus regani Zugmayer
B. Teeth very small, but slender and elongate, arranged in a number
(3-5) of very close-set and extremely precise series in the jaws.
Similar teeth on vomer, palatines, and pterygoids. An oval shield of
concentrically-arranged curved teeth on the tongue, Slightly elongate teeth in gill arches. Head broad, depressed, tadpole-like.
Genus Gyrinomimus n. gen.
Gyrinomimus myersi n. sp.
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DITROPICHTHYS

NEW GENUS

Gills 4, a small opening behind the fourth. Thick, club-shaped, denticulate
gill rakers present on all of the four free arches. Eyes small but not rudimentary.
Head and body compressed, naked: Lateral line very wide, prominent, semitubular, with few, enormous pores. Pectorals low. Dorsal and anal fins high,
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with about 20 or less rays of fairly uniform length giving the fins a rectangular
rather than triangular outline. A deep, free skin fold with a lobate edge (see
figure) extends along each side of the base of anal fin, while a pair of simpleedged dermal folds occupy the ventral distance from anal opening to shoulder
girdle. Mouth very large. Teeth small, in villiform bands on jaws, vomer,
palatines, pterygoids and in a short patch on the tongue. Lateral line pores on
trunk and tail few (about 12), large and simple, without flaps.
Genotype: Ditropichthys storeri (Goode and Bean).
At the end of their description of Cetomimus storeri, Goode and Bean (1895,
Oceanic Ichthyology, p. 69) make the statement that the type of the species
was no longer available at the time when they made their studies of the cetomimid fishes in preparation of their report, their account of C. storeri being
based solely upon a drawing previously prepared under the supervision of Dr.
Bean. From this it is evident that the generic definition of Cetomimus, except
in so far as the purely external features are concerned, must have been based
upon C. gilli only, but this implication of Goode and Bean's statement has
unfortunately been overlooked in the two subsequent new records and redescriptions of C. storeri published by Brauer (Die Tiefsee Fische. I Syst. Teil.
Wiss. Erg. Valdivia Vol. 15, 1906, p. 252, pI. X, fig. 5), and by the present writer
(Parr, Bull. Bingham Oceanogr. ColI. Vol. III, Art. 3, 1928, p. 177, fig. 43), and
it has thus been left for the report in hand to introduce the discovery that
"Cetomimus" stoTeri, far from being a congener of Cetomimus gilli, actually
occupies a very isolated position in the family Cetomimidae in a separate genus
and subfamily.
The above analysis of this genus and the following account of its only known
species is based upon specimen No. 2134 of the Bingham Oceanographic Collection.
.
Ditropichthys storen (Goode and Bean)

Cetomimus storeri Goode and Bean: Proc. U. S. Nat. Mus., Vol. 17, (1894) 1895,
p. 453, pI. 17, fig. 3; Oceanic Ichthyology, 1896, p. 69, fig. 79; Jordan and
Evermann: Fishes of North and Middle America, Vol. I, 1896, p. 550; Brauer:
Die Tiefsee Fische I Syst. Teil. Wiss. Erg. Valdivia, Vol. 15, 1906, p. 252.
pI. X, fig. 5; Parr: Bull. Bingham Oceanogr. ColI. Vol. III, Art. 3, 1928, p.
177, fig. 43).
Length without caudal fin (to end of hypural) 27 mm. Proportions in per
cent of this measurement: Length of head 38.9. Length of snout 14.8. Diameter
of eye 3.0. Length of maxillary 24.1. Length of lower jaw 25.9. Depth of
head 29.6. Greatest width of skull 16.7. Interocular width 11.9. Height of
dorsal dermal crest 6.6. Depth of supra-anal skin fold 2.2. Snout to dOl'Sal
fin 65.5. Base of dorsal fin 23.7. Base of anal fin 17.4. Distance from base of
anal fin to end of hypural 15.2. Depth of caudal peduncle 6.0.
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D 19-20. A 16-18.13 Lateral line with 12 enormous pores between the
shoulder and its posterior end on the'caudal fin. There are 3 gill rakers in the
upper portion, 1 at the angle, and 8 in the lower portion of the first arch. The
supra-anal skin folds terminate at the base of the fourth or fifth anal ray counted
from behind, their edges showing 13 lobate subdivisions each.
Known from the Atlantic and Indian Oceans (3 specimens).
GENUS CETOMIMUS Goode and Bean, sensu striew
Celomimus (partim) Goode and Bean: Proc. U. S. Nat. Mus. Vol. XVII, 1894
(1895), p. 452; Oceanic Ichthyology, 1895, p. 68; Jordan and Evermann,
Fishes of North and Middle America, Vol. I, 1896, p. 549; Brauer, Die Tiefsee
Fische. 1. System. Teil. Wiss. Erg. Valdivia, Vol. XV, 1906, p. 251; Parr, Bull.
Bingham Oceanogr. Col. Vol. III, Art. 3, 1928, p. 173.
Gills 3, a small opening behind the third. Gill rakers absent. Eyes minute.
Head not tadpole-like, generally more or less compressed. Trunk and tail compressed. Mouth very large. Lower jaw with a prominent lateral bony protuberance behind the end of the upper jaws. Dorsal and anal fins with less than
20 rays each, the rays being graduated in length so as to give the fins a pointed,
oblique, triangular outline. 14 Caudal moderate. Pectorals short, low, but
lateral. Teeth short, stubby, "granular"; in a band of 3-5 alternating rows in
each jaw. Similar teeth in a short patch on vomer, in bands on palatines and
pterygoids and on the gill arches. Lingual patch of teeth long, narrow, and
irregular. Lateral line pores on head and body simple, about 2015 or more
between the top of the gill slit and the end of the tail.
Genotype C. gilli Goode and Bean.
Cetomimus gUli Goode and Bean
Proc. U. S. Nat. Mus. Vol. XVII, 1894
(1895), p. 452, pI. 17, fig. 2; Oceanic Ichthyology, 1895, p. 69, fig. 78; Jordan
and Evermann, Fishes of North and Middle America, Vol. I, 1896, p. 549.
? Celomimus gilli Brauer: Die Tiefsee-Fische. 1. System. Teil. Wiss. Erg. Valdivia Vol. XV, 1906', p. 251.
Nec. Celomimus gilli Parr: Bull. Bingham Oceanogr. ColI. Vol. III, Art. 3, 1928,
p.176.
From the measurements given by Brauer (loc. cit. p. 252). The Valdivia
specimen would seem to agree with C. kerdops rather than with C. gilli in regard
to the length of the head (31.3 per cent of body length; 36.4 per cent in the
type of C. gilli)J6 and the distance from origin of dorsal to base of caudal fin

.. Celomimus gilli Goode and Bean.

Previous count erroneously too low.
a Described from C. kerdops. Probably also applies to C. gil/i.
15 21 pores are vaguely indicated in Goode and Bean's figure of C. gilli (Oceanic
Ichthyology, fig. 78, pI. xxi) and approximately 25 are counted in C. kerdops.
16 The author is indebted to Mr. George S. Myers of the U. S. National Museum
for furnishing these measurements of the type of C. gilli.
13
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(snout to origin of dorsal 67.7 per cent of body length, leaving 32.3 per cent as a
minimum for the distance from origin of dorsal to base of caudal which measures
25 per cent in the type of C. gilli),17 The in'terorbital width of Brauer's specimen is, on the other hand, greater (14.6 per cent of body-length) even than that
in the type of C. gilli (13.4 per cent of length without caudaPS). It is therefore
not unlikely that Brauer has actually been dealing with a third, independent
species.
The characters differentiating C. gilli from C. kerdops are given in the key
on page 21.
CetomimuB kerdops n. sp.
Length without caudal fin 47.5 mm. Proportions in per cent of this measurement. Length of head (snout to pectorals) 31.6. Length of maxillary 28.2.
Length of lower jaw 31.0. Snout to eye 12.6. Interorbital width (= width of
skull) 10.5. Greatest external width between rami of lower jaw 8.4. Snout to
top of gill slit 24.9. Width between tops of gill slits 5.9. Length of pectorals
9.5. Snout to origin of dorsal fin 71.1. Base of dorsal fin 17.5. Base of anal fin
17.5. Snout to anal fin 72.2. Longest rays in dorsal and anal fins 15.8. Greatest
depth 18.7. Greatest height between bases of dorsal and anal fin rays 12.6.
Least depth of caudal peduncle 5.9. Diameter of eye about 2.0.
D. 16. A. 17. P. 19 (approx.). About 25 pores in the lateral line between
top of gill slit and end of tail.
A mosaic band of three alternating rows of teeth in each jaw. Dentition on
other parts as described in the generic definition.
Dorsal profile of snout slightly concave. Antero-Iateral corners of skull
(frontals 1) forming conspicuous prominences at the last third of the distance
from the snout to the eyes which are situated laterally below the broadest part
of the cranium. Mouth strongly oblique, lower jaw slightly prominent at the
tip. A short, sturdy, downwardly-directed spine is formed by the angular at
the posterior end of the lower jaw. Above this angular spine a spine-like
lateral protuberance arises from the side of the lower jaw with a receiving concavity for the end of the upper jaws anteriorly. The body is somewhat arched
with head pointing downwards, and its outlines smooth. Dorsal and anal fins
with triangular profiles. Uniform black, fins included.
Type specimen No. 3204 of the Bingham Oceanographic Collection. Atlantis
station 1478.
GENUS CETOSTOMUS Zugmayer

Cetostomus Zugmayer, Bull. Inst. Oceanogr. Monaco No. 288, 1914, p. 4.
Cetomimus (partim) Parr, Bull. Bingham Oceanogr. Coli. Vol. III, Art. 3, p.
173. Occas. Pap. Bingham Oceanogr. ColI. No.2, 1929, p. 23.
17
lS

Myers, in lit.
Cf. footnote on preceding page.
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Gills 3, a small opening behind the third. Gill rakers absent. Eyes rudimentary. Head deep, strongly compressed. Trunk very attenuate. Dorsal and
anal fin bases elevated, compressed. Caudal peduncle, slender, compressed.
Caudal moderate, only slightly emarginate. Pectorals very low. Dorsal and
anal fins with numerous rays (D about 30, A about 27) of fairly uniform length,
giving to these fins a rectangular rather than triangular outline. Mouth very
large. Articular bone of lower jaw without lateral protuberance behind end of
maxillary. Teeth minute and stubby, in dense bands on jaws, palatines,
pterygoids, and throughout the entire length of the long and very narrow
tongue, in a heart-shaped patch on vomer, and in a series of patches on each of
the three free gill arches, and on the upper pharyngeals.
Genotype: Cetostomu.s regani Zugmayer. 19
Cetostomus regani Zugmayer

Cetostomu.s regani Zugmayer, Bull. Inst. Oceanogr. Monaco No. 288, 1914, p. 4.
Cetomimu.s regani Parr, Bull. Bingham Oceanogr. CoIl. Vol. III, Art. 3, 1928, p.
174, fig. 42; Occas. Pap. Bingham Oceanogr. CoIl. No.2, 1929, pp. 23-27,
figs. 9-10.
In conjunction with the revision of the other species of Cetomirnidae available
to the author, a more complete set of measurements of C. regani may be in
place. Although the specimen nas been stained with alizarin and has been
cleared and kept in glycerin since 1928, in which process its length without
caudal has shrunk from 141 mm. to 130 mm., it does not appear to have changed
significantly in its proportions. This may be seen from a comparison of the
following new measurements with the old records of some of the proportions
in the fresh (formalin) specimen.
Length without caudal fin 130 mm. (141 mm., 1928). Proportions in per
cent of these measurements: Length of head 30.0 (29.1-1928). Greatest width
of skull 9.2 (9.2-1928). Snout to eye approximately20 11 (10.6-1928). Length
of maxillary 21.7 (20.6-1928). Length of lower jaw 23.1 (21.3-1928). Snout
to end of skull 18.5. Greatest depth of head (supraoccipital to corner of angular)
19.6. (Least depth of trunk anterior to vertical fins 5.0-1928). Least depth
of caudal peduncle 3.5 (3.5-1928). Greatest height between bases of dorsal
ana anal rays 13.1 (12.8-1928). Height of caudal fin base 7.9. Snout to dorsal
fin 58 (57-1928). Length of pectorals 9.2. Length of caudal 10.8. Longest
dorsal ray 11.5. Longest anal ray 10.0. Origin of dorsal fin to end of hypural
10 The analysis of the genus and species is here based upon specimen No. 2132 of
the Bingham Oceanographic Collection. The author is indebted to Dr. Richard of
the Monaco Museum for verifying and confirming the identification by comparing
the previously published description and figure of the Bingham Collection specimen
(Parr, 1928, loco cit.) with the type in the Monaco collection.
20 Both eyes partly detached, accurate position therefore somewhat uncertain,
which was true also in 1928.
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42.3 (43.3-1928; base of dorsal 30.5 + caudal peduncle 12.8). Origin of anal fin
to end of hypural 39.6. End of dorsal fin base to end of hypura,l 13.3 (12.81928). End of anal fin base to end of hypuraI14.2.
D. 30. A. 27. P. 18. 51 vertebrae.
Known only from the Atlantic (2 specimens).
GYRINOMIMUS

NEW GENUS

Gills 3, a small opening behind the third. Gill rakers absent. Eyes minute.
Head broad, depressed, tadpole-like. Snout transverse, mouth widely arched.
Tail moderately compressed, caudal peduncle slender. Dorsal and anal fins
with less than 20 rays each, the rays increasing conspicuously in size towards
the posterior rounded corners of these fins. Caudal moderate, slightly emarginate. Pectorals very low, ventral, inserted anteriorly to the posterior end of
the gill cover. Mouth very large. Lower jaw without lateral protuberance.
Jaws with small, slender, subequal teeth arranged in a number of very precise,
close-set series. Similar teeth on vomer, palatines and pterygoids. An oval
shield of concentrically-arranged, curved teeth on the tongue. Maxillary dentition posteriorly entirely confined to the external surface. Slightly elongate
small teeth in the gill arches. Lateral line pores on the head large, wide and
simple, those of the trunk and tail, about 15 in number, with a pointed flap from
their anterior margin increasing in size towards the tail until it completely
covers the lateral aspect of the pores on the caudal peduncle. Outer wall of
lateral line tube, and flaps, with a series of minute papillate organs externally
(see dorsal view, fig. 8). Isolated papillae of a similar nature on the nape, and
a semicircular pattern of minute pores above and behind the eyes.
Genotype: Gyrinomimus myersi n. sp.
Gyrinomimus myersi n. sp.

Cetomimus gilli (nee. Goode and Bean) Parr: Bull. Bingham Oceanogr. Coil. Vol.
III, Art. 3,1928, p. 176.
Length without caudal fin (to end of hypural) 108 mm. Proportions in per
cent of this measurement: Length of head 32. Length of maxillary 29.3. Length
of lower jaw 27.8. Interocular width 15.7. Interorbital width (skull) 10.9.
Snout to eye 12.5. Greatest external width between rami of lower jaw 22.2 in
the undisturbed specimen as preserved, minimum possible natural value for
this measurement 19.5 per cent. Width between tops of gill slits 14.8. Snout
to top of gill slit 24-25. Snout to pectorals 27.8. Length of pectorals 8.5.
Snout to origin of dorsal fin 71.7. Origin of dorsal to base of caudal fin 30.6.
Base of dorsal fin 17.6. Snout to origin of anal fin 70.5. Base of anal fin 15.7.
Greatest depth 25.9. Depth at origin of dorsal fin 16.7. Least depth of caudal
peduncle 6.0.
D. 1631. A. 1631. C. 19. P. 19. 15 pores in lateral line from top of gill
opening to end.
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Head broad, depressed, with the appearance of being cavernous under the
skin. Mouth enormous, oblique. Jaws slightly arched (artefact ?) in lateral
view. Lower jaw without spines or prominences posteriorly. Dentition in the
jaws as shown in figure 9. The upper jaw starts with 3 series of teeth (the main
series of the upper jaw) anteriorly increasing in size inwards. The inner two

UPPER

LOWER

JAW AND

JAW

PALATE

Figure 9. Diagram of upper and lower dentition-pattern in Gyrinomimus myersi u. sp.
Width of band used to indicate size of teeth in serles. Prepared by author.

series are continuous throughout the length of the premaxillary, the third also
extending with interruptions to the end of the jaw. A double series of relatively
large teeth with a couple of teeth of a third row form an elongate patch external
to the three inner series of teeth on the anterior half of the jaw. A fragment of a
fourth series is also to be found in the terminal patch of teeth in the upper
jaw otherwise formed by semi-separated segments of the three main series of
dentition. No separate patch of inner teeth in upper jaw. The dentition of the
lower jaw starts with four separate series at the anterior end (the four" main"
series of the lower jaw), increasing in size towards the interior of the mouth.
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Of these series the inner two are continuous and the third extends discontinuously to the end of the dentary. The fourth (outer) series, however, is soon
interrupted by a series of external patches of larger dentition, each patch being
made up of a double row of teeth. These external patches of teeth in the lower
jaw seem variable both in regard to their number and the length of each. In
the lower jaw there is also an extra internal patch of dentition consisting of a
single row of relatively large teeth in the middle portion of the jaw. Terminal
patch of teeth in lower jaw with four short series.
In the inner two rows of teeth in the upper jaw in particular, less conspicuously
elsewhere, there is a tendency for the series to be divided into segments characterized by a decrease in the size of the teeth towards the posterior end of one
of these segments followed by a sudden increase at the anterior end of the next.
These segments are also rougWy indicated in the figure. The arrangement of
the teeth in the jaws is not only striking by the absolute perfection of the
longitudinal line-up of the series but also by the extreme precision of the transverse alternation of teeth in the main series21 in which the numbers of teeth do
not increase with a decrease in their size, each series on the contrary being in
exact correspondence with the others in regard to counts and alternate arrangement at all points. The external patches of dentition in upper and lower jaw
and the internal patch in the lower form separate systems in which the numbers
and insertions of the teeth do not join the pattern of the corresponding parts
of the main series. Vomer with three precise transverse series of teeth forming
a triangular group pointed forward; the inner series being the longest and having
the largest teeth. Palatine with a system of undulating series of teeth. A
similar pattern (see figure 9) is also observed in the anterior broad portion of the
pterygoid dentition which is continued backwards as a double series of teeth
fusing into one posteriorly. The palatine and pterygoid dentition is somewhat
less precise in its pattern than are the series in the jaws and on vomer; but the
several series are still very distinctly defined.
Profiles of dorsal and anal fins obliquely oval. Caudal short, slightly emarginate. Uniform brownish-black, fins included (purplish-black in life).
Named for Dr. George S. Myers of the U. S. National Museum.
Type specimen No. 2111 of the Bingham Oceanographic Collection. Pawnee
1927, station 18, March 18, 23° 39' N. 76° 41' W., 7000 feet wire (approximately
700 fathoms vertical depth). Only the type known.
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GENUS DERICHTBYS Gill

Derichthys serpentinus Gill
Derichthys serpentinus Gill 1887, American Naturalist, Vol. XVIII, p. 433;
Goode and Bean 1895, Oceanic Ichthyology, p. 161, fig. 169.
21

3 in upper jaw, 3

+ fragment of fourth anteriorly in lower jaw.
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Dl3'richthys iselini Borodin 1929, Proc. New England Zool. Club, Vol. X, p. 110;
1931, Bull. Mus. Compo Zool. Vol. LXXII, No.3, p. 75, pI. III, fig. 2.
It is unfortunate that the condition of the type specimen of D. serpentinus no
longer makes possible any comparison with the described characters of D.
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Figure 10. Head ot Dcrichlhys serpen/inus Gill. Dorsal view above; lateral view below.
Arrows indicate true anterior nostril. Y. H. Olsen and author.

is~lini, but since, on the other hand, the existing description and figure of D.
serpentinus, although relatively lacking in details, show no features which are
not also common to D. iselini, it seems clear that Gill's specific designation
should have been considered available for Borodin's specimen. A multiplication
of the nomenclature is therefore at present devoid of any meaning whatever
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and may only become justified if future investigations should serve to establish
the actual existence of more than one species in the North Atlantic, but there
is no evidence as yet to suggest this possibility.
The statements as to the conspicuousness or inconspicuousness of the lateral
line are obviously highly subjective, dependent upon the comparison one has
in mind. The author would personally be inclined to consider the lateral line
as being neither conspicuous nor inconspicuous. Distinction for D. iselini has
also been claimed by Borodin on the basis of the character and arrangement of
its nostrils, but a careful probing of the peculiar anterior pair of pores on the
snout described by Borodin as anterior nostrils has failed to show any relations
to the nasal organs at all, although a tortuous connection might still be possible,
while, on the other hand, one of the lateral pores farther back represents a perfectly
normal anterior nostril in' accordance with Gill's description. That the peculiar

shape of the dorsal fin may have been overlooked or interpreted as purely
accidental and therefore omitted in the original description and figure is not
at all surprising when we consider the nature of this character and the fact
that only one single, possibly shrunken, alcohol specimen was available at the
time. Borodin's statement (1931, loco cit. p. 75) that D. iselini should differ
from D. serpentinus by the shape of its dorsal fin is therefore not warranted by
any positive knowledge of the actual shape of this fin in the type of D. serpentinus and can be disregarded so long as no evidence is available to show the
existence of two separate species differing on this point. There is thus altogether no positive reason at all for maintaining D. iselini as distinct from D.
serpentinus.

The accompanying figure shows in detail the distribution of pores and dermal
striations on the head in the specimen here reported upon, with arrows pointing
to the true anterior nostril. The pattern of pores and striations shown in this
figure agrees in detail with that found in the type specimen of D. iselini with
which the drawings have been compared.
The dermal striations consist of low but sharply defined ridges of unpigmented soft tissues and are arranged in a well-marked pattern, the chief features
of which are a medial band of narrow striations across the nape and continued
down on each cheek immediately behind the eyes, an interorbital band of
similar striations continued down the sides of the head in front of the eyes, and
a pair of rostral bands, one on each side, stretching as a curved series of wider
ridges from above each posterior nostril towards the snout. There are also
a number of minor groups of these s~riations present as shown in the figure.
There is a large posterior nostril and a somewhat smaller anterior one, with a
very small pore between them which also seems to lead into the nasal cavity.
The peculiar pair of pores at the end of the snout, interpreted by Borodin as
anterior nostrils, are probably the terminal pores of the supraorbital branches
of the lateral line system and the pore above and slightly behind each anterior
nostril would also seem to belong in this series, while the pore immediately
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below the anterior nostril and the one farther back at the lower margin of the
nasal cavity are undoubtedly connected with the infra-orbital branch of the
lateral line system on the head.
GENUS
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GIBBERICBTBYS Parr

Gibberichthys Parr 1933, Bull. Bingham Oceanogr. ColI. Vol. III, Art. 6. p. 5.
. The capture of a much larger specimen of this genus, which was previously
known only from a single small specimen about 32 mm. long without caudal
fin, makes it possible to add several new features to the generic diagnosis.
Most significant of the newly discovered characters is probably the fact that the
squamation, which is complete on trunk and tail and consists of thin, but not
excessively thin, cycloid scales, is entirely subcutaneous, i. e., the scale pockets
are completely closed and covered by a thin, generally transparent, continuous
sheet of epidermis without openings of any kind. The papillate lateral line
organs arise from this external cuticle, 6-8 in a vertical row across the middle
of two vertically adjacent scales. 22 Head without scales, all ridges and crests
spinulose, as previously described. A second important feature is found in the
character of the 5 anterior dorsal and the 3 anterior anal spines. These spines
are very strong and entirely rigid, the proximal portion of each being flattened
and broadened to form a sharply gabled basal plate which is contiguous to the
basal plates of the adjacent spines anteriorly and posteriorly. Whether these
structures should be interpreted as scutes modified into spines or spiny fin rays
modified into spiny scutes is, of course, only a matter of conjecture on which the
author has no definite opinion, although their derivation from spiny fin rays is
perhaps the most plausible interpretation of their origin. Behind these fixed
spines follows one simple movable spine of the ordinary type both in dorsal and
in anal fin. In the much smaller type specimen of G. pumilus the movable anal
spin,e is still so soft and unclearly differentiated from the following soft fin rays
that it was originally counted and drawn as one of these. In the larger specimen both the dorsal and anal movable spines are stiff and well differentiated.
The posterior nostril of the large specimen has a long, pointed, triangular flap
arising from the, lower half of its anterior border. In the smaller specimen this
.flap is only indicated by a short, pointed projection not mentioned in the previous description. As developed in the adult, this flap is undoubtedly a significant distinctive character.
In the adult the very wide pores of the younger specimen are relatively
reduced and are no longer conspicuous by any unusual size compared with the
pores of other Beryciformes (see figure 11). In all other respects the original
generic diagnosis remains unmodified.
22 Looking from the exterior as if they were one single greatly enlarged lateral
line scale, their separation being obscured by a lateral-line streak of pigmentation
in the covering epideni:lls. '
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Gibberichthys pumilus Parr
Gibberichthys pumilus Parr 1933, Bull. Bingham Oceanogr. ColI. Vol. III, Art. 6,

p. 5, fig.!.
Length without caudal fin 91 mm. Proportions in per cent of length without
caudal fin: Greatest depth of body 29.1. Length of head 42.3. Length of
lower jaw 26.4. Length of maxillary 24.7. Length of snout 15.4. Interorbital
width 17.0. Diameter of eye 6.7. Depth of caudal peduncle 10.5. Length
of caudal peduncle from base of anal fin to base of middle caudal rays 23.1.
Snout to ventral fins 49.5. Snout to anal fin 59.3. Snout to first dorsal spine
(scute) 51.0. Snout to first soft dorsal fin ray 65.4. Length of pectorals 17.0.
Length of ventrals 9.3. Length of caudal fin lobes 20.6. Length of middle
caudal rays 10.5.
D. V + I + 9. A. III + I + 8. P. 15. V. I + 5. C. 19, with 7 procurrent spines above and 6 below. Twenty-eight scales in a longitudinal series
under (" in") the lateral line. Four scales above the middle of the lateral line
organs and about 15 below to the origin of anal fin. 6/15 long gill rakers.
The above-recorded measurements differ from those of the type specimen
(31.5 mm. long exclusive of caudal) only in regard to proportions in which such
differences might be expected by a comparison with a specimen of so much
smaller size (head, eyes, and depth of body relatively smaller in the adult
specimen here reported upon). All pectoral rays except the upper and lower
two, all dorsal and anal soft rays except the first one in each fin, and all caudal
rays except the upper and lower one (17 rays) are branched. Both the fixed
and the movable spines in dorsal and anal fins are free from the membrane
connecting the soft rays. The scales are obscured by dark pigmentation on the
external epidermis in the area covered by the pectoral fin when applied to the
body, in a narrow, oblique belt from the bases of the pectorals to the axils of
the ventrals, in a band along the bases of dorsal and anal fin and in a narrow
streak along the middle of the lateral line. Otherwise the dark pigmentation
of trunk and tail is found only underneath the scales and the external transparent epidermis, producing the effect in the preserved specimen of purplish
black seen through a slightly opalescent film. Head and fins uniformly black.
The pores on the head are relatively much smaller in the adult than in the juvenile type and the superficial skeletal parts more spinulose, with the preopercular spines of the juvenile presented only by spinulose prominences, as is
also the opercular ridge and spine.
GENUS

BROTULOTAENIA Parr 1933

Brotulotaenia crassa n. sp.

Length without caudal fin 302 mm. Proportions in per cent of length without caudal fin: Length of head 11.77. Snout 3.05. Diameter of eye 2.85.
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Figure 11.

Gibberichthys pumilus Parr.
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Specimen 91 rom. long.

Drawn by Y. H. Olsen.
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Length of maxillary 6.39. Interorbital width 2.91. Snout to anal fin 27.5.
Depth of body 7.4. Length of pectorals 2.75.
D. 126-127. A.98-100. C.6. P.24. Br.7.
In the general appearance of their various parts considered separately (e. g.,
head compared with head, gill covers with gill covers, etc.) B. nigra (Parr 1933,
Bull. Bingham Oceanogr. Coll. Vol. III, Art. 6, p. 50, fig. 19) and our new species,
B. CTa8Sa, agree so completely with each other that it is impossible to discover any
structural detail in their external characters by which they can be distinguished
from each other. It is only in the proportions of these various parts to each
other and to the entire fish that the two species differ so conspicuously that the
author feels entirely convinced of their specific distinctness. Since the very
elongate shape of these fishes somewhat obscures the significance of the differences in their proportions, when these are expressed in per cent of the total
length without caudal fin, the accompanying illustration of the types of both
species, drawn to the same scale, is presented for a visual comparison which
should serve to bring out the importance of the difference in relative measurements much more clearly than do the measurements themselves, or any verbal
description. It is very fortunate that the two types, which are also the only
specimens known of each species, have so very nearly the same total length
(302 and 286 mm. respectively) that the possibility of ontogenetic changes
accounting for the differences in their proportions may safely be ruled out.
In B. CTa8Sa the length of the head is more than 11 (11.7), in B. nigra less
than 10 (9.5) per cent of the length without caudal fin, the actual difference
between the relative lengths of the heads in the two type specimens being over
2 per cent of the length without caudal. In accordance with the larger size of
the head, all parts of the head such as eyes, snout, maxillary etc. are also larger
and the distance from snout to anal fin slightly greater in B. CTa8Sa than in B.
nigra. Furthermore, the greatest depth of body in B. CTa8Sa is nearly 772
(7.4), in B. nigra only about 6 (5.9) per cent of the length without caudal.
Finally it has been discovered by dissection that instead of the 5 distinct,
finger-like pyloric ceoca of B. nigra, there are in B. CTa8Sa only 4 or 5 very
shallow and indistinct billow-like evaginations of the gut, which is very thinwalled and expanded immediately before it joins the pylorus.
Dentition, squamation, vertical fins, details of head and general appearance
as in the generic diagnosis (Parr 1933, p. 48).
Maxillary reaching to vertical from posterior margin of orbit. Pseudobranchiae of 5 very small filaments each. Gill rakers represented by 4/11
spinigerous stubs. External color dusky brownish grey (conspicuously paler
than the deep black of B. nigra). Inner lining of mouth and gill cavity, peritoneum and outer mesenteries deep black.
Type specimen No. 3205 of the Bingham Oceanographic Collection. Atlantis
Station 1478.
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TREMATORHYNCHUS Regan and Trewavas 1932

With 11 known genera of female Oneirodidae and little chance of establishing
the specific identity of males and females, it would seem futile to proceed with
the introduction of new genera based upon the males only. Although several
of its features might have been considered significant of generic distinctions, the
new male described in the following has therefore been referred to the genus
Trematorhynchus, as a convenient general designation for all male Oneirodidae.
While it seems advisable to the author thus to refrain from needless duplication
of generic nomenclature, the ratio of 72 known species of females to only 3
previously known species of male Oneirodidae on the other hand points to the
necessity of making sharper specific distinctions among the males, since the
disparity in the number of male and female species is undoubtedly in a considerable measure due to a failure to recognize specific distinctness among the
males due to the inconspicuousness of their morphological differences. Thus
the author is strongly inclined to question the appropriateness of grouping
together under the single specific designation of Trematorhynchus leucorhinus
Regan 22 23 male specimens with a range of variation in fin counts of D. 4-7
and A. 4-6, while the female Oneirodidae average less than 1.5 known specimens of each species.
Trematorhynchu8 phyllodon n. sp.

Anterior and posterior nostril contiguous, near the end of the snout far away
from the eyes, which are lateral and of moderate size. Head broad, somewhat
depressed, very large, and without spines. Snout square. Mouth small,
transverse, horizontal, not reaching to eyes. Jaws without teeth. Snout
without normal, rostral denticles but with a pair of small, wing-like bony plates
diverging from bases near the median (see figure 13 C), both bones apparently
somewhat damaged but with distinct indications of a series of pointed prominences along their anterior edge. No predental teeth or any other dentition in
the lower jaw. Skin naked. Body short and thick. D. 6. A. 6. P. 15-16.
C. 2 above + 4 branched + 2 (31) below. Dorsal and anal fins projecting almost
directly from their bases, which are only slightly forward of the external fins.
Length without caudal fin 14 mm. Total length 20.5 mm. Greatest width
of skull 4.6 mm.
Skin on snout torn and partly lost. Rest of body including fin rays uniformly
dark.
Type specimen No. 3206 of the Bingham Oceanographic Collection. Atlantis
station 1478.
23

17 specimens recorded by Regan (1926, Danish "Dana" Exp. 1920-22, Oceanogr.
Rep. No.2, p. 44) + 5 specimens recorded by Regan and Trewavas (1932, Carlsberg
Found. Oceanogr. Exp. 1928-30. Rep. No.2. p. 91).
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specimen.

Trematorhl/nchus phl/llodon n. sp.

B. Natural dorsal view.
GENUS

A. Lateral view of artificially straightened
C. Enlarged dorsal view of rostral denticles.

LINOPBRYNE Collet

By analysis of the genus Lirwphryne it becomes perfectly evident that the
differences upon which the distinctions between its species are based are of two
entirely separate orders of magnitude and taxonomic significance, namely, (1)
differences in the fundamental structural pattern of the barbel and the terminal
appendages of the luminous bulb distinguishing various species singly or in
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groups, and (2) variations in minor details of barbels and terminal appendages
on the bulb within certain groups of species in which the fundamental structural
patterns of both of these organs remain the same throughout. Thus, for
instance, L. cor01ULta Parr, L. longibarbata Borodin, and a new form to be described in the following, all agree in having a long, simple barbel ending in a
small tassel of minute branches at the tip, and are also identical in the general
structure of the terminal appendages on their bulbs, which consist of an anterior
columnar process, more or less deeply bifurcated longitudinally at the tip,
followed by a transverse pair of simple, slightly smaller columns, with a single
small fin-like projection behind. Opposed to these similarities of structure are
only minor differences in such features of detail as the depth to which the
anterior columnar appendage on the bulb is divided, the length of the barbel
and small variations on the general pattern of its tassel. Similarly L. arborif(Jf'
Regan and L. eupogon Regan and Trewavas both have the same trifid terminal
appendage on the bulb and both have a much branched barbel. Under these
circumstances a simple subdivisio~ of the genus into a number of equivalent
species, only, is clearly inadequate to express the actual existence of two distinct
degrees of similarities and probable relationships among the species. To
achieve a more natural systematic expression of these facts, two ways of procedure are open, (1) to arrange the species into subgenera according to the
fundamental structure of their bulbs and barbels, or (2) to treat the forms
differing merely on minor points as subspecies only, of a species defined by their
common characteristics. The latter procedure has been adopted here for two
reasons. In the first place, it does not unnecessarily multiply the nomenclature
by the introduction of new designations. Secondly, only 3 species of Lirwphryne
are known from 2 specimens each, the rest being known from single specimens
only. Since clearly every new specimen cannot also be a new species, there
is therefore considerable reason to suspect that many of the differences in minor
details may prove to represent individual variations only, leading to an ultimate
reduction of the present nomenclature, and in realization of this possibility an
elevation of the groups to higher ranks would be illogical.
On the basis of these considerations, the author will propose the following
synoptic rearrangement of the genus Linophryne.
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Synopsis of the species of Linophryne
Inadequately known forms:
1. Linophryne arcturi (Beebe 1926).2.4 Barbel long, undivided (figure shows
minute filaments arising from its distal portion). Bulb on illicium with a long,
black, simple terminal column changing abruptly into a thin, colorless, distal
filament. Description inadequate.
:u Diabolidium arcturi Beebe: Bull. N. Y. Zoo!. Soc. Vol. XXIX, No.2.
April, 1926, p. SO, with figure.
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2. Lirwphryne bicornis Parr 1927. 25 A strong, tapering, simple, lateral
appendage arising on eaeh side of the bulb of the illicium near its middle, with
a small dermal protuberance beneath each appendage on the proximal portion
of the bulb. Barbel and distal portion of bulb lost in the type. The introduction of a new species on the basis of such a damaged specimen was perhaps
unfortunate, but the species still remains distinct from any other described
form of Lirwphryne by the features of the preserved portion of its bulb.
I. Processes and appendages on the bulb of the illicium not confined tlj its
distal surface only, but also arising in one or two lateral series from its
middle and usually also its proximal portions.
A. A single series of numerous simple (?) filaments on each side of bulb.
Barbel split into a bundle of (about 16) equal, simple, thin branches
arising together from a short basal peduncle.... L. polypogon Regan

B. Bulb with a series of 6 or 7 branched filaments on each side. Barbel
slender, simple, but for a short series of minute branches forming a
very small tassel at its distal end.. . L. racemifera Regan and Trewavas
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C. Bulb with a double row of branched appendages on each side and a
simple, short, tapering filament at its distal end. Two branches
arisjng in sequence in the proximal part of the distal three-fifths of
the short barbel. Main stem beyond the last branch with a minute
filament and a single series of stalked to sessile minute tubercles.
Similar tubercles also in an irregular series on the proximal branch
and in a single pair about the middle of the second branch.
L. brevibarbis Parr

II. Processes and appendages on bulb of illicium confined to its distal surface
only.26
A. Bulb with only a single, simple, distal filament. Barbel bearing a
lateral branch and then bifurcating; each terminal branch with
I • • • • • • • • • L. macrodon Regan
distal filaments

B. Bulb continued into a stout terminal process27 bearing a bundle of
25liinophryne Incornu Parr: Bull. Bingham Oceanogr. ColI. Vol. III, Art. 1, 1927.
p. 9, fig. 2.
28 Without extending beyond the distal hemisphere of the bulb the appendages in
this group may reach farther down in the posterior median line than they do laterally,
where they are never found in series or single processes extending to or beyond the
equatorial region of the bulb as they always do in group 1.
'II Judging from the figure (Regan and Trewavas 1932, fig. 167, p. 109) there can
hardly be any doubt that the distal three-fifths of the organ regarded by Regan and
Trewavas as simply a part of the bulb is rather comparable with the parts designated
as terminal appendages in other species. With bulb is here only understood that
portion of the entire luminous organ which is characterized by the internal globular
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distal filaments. Other appendages beside and behind this terminal
process. . Barbel shod, slender, trifid distally, with simple branches.
L. argyresca Regan and Trewavas
C. Bulb with a stout t~rminal process carrying 3 short filaments, but
with no other' appendages. Barbel consisting of 3 short stout
branches, each with a single series of tubereles or stout tentacles.
L. brevibarbata Beebe
D. Bulb with only two minute distal filaments. Barbel bifid, divided
distally into two pointed blades, each with a series of white tubercles.
L. lucifera Collet
E. Bulb with an anterior pair of long, fringed, filaments, a median short
papilla bearing ~ small filaments, two long simple lateral filaments
on each side, and a similar filament behind, all arising from its distal
surface. Barbel very short, dividing into a group of small branches
L. corymbifera Regan and Trewavas
. in its' distal' third

F. Bulb with' a single trifid terminal appendage consisting of a long
tapering median' filament and two shorter lateral lobes arising together from a short' basal peduncle. Barbel much branched almost
from its base
'. L. arborifer Regan
1. Terminal appendage on bulb about twice the length of the bulb
'itself: Barbel as long as fish
L. arborifer arborifer Regan
'2. Terminal appendage on bulb about 2/3 or less of the length of
the bulb itself. Length of barbel to end of terminal filament
only about 1/3 of the length without eaudal fin.
L. arborifer eupogon Regan and Trewavas
G. Terminal appendages on bulb composed of a stout anterior bifid
process, followed by a. pair <,)f somewhat shorter, thick, finger-like
or tapering sini.ple appendages, with a small pointed; fin-like median
process behind.' Barbel slender, with a small tassel of minute
branches at its distal end but otherwise unbranched .. L. COTonata Parr
1. Terminal appendages white, shorter than bulb, bifid distal
points of anterior process fairly large, about 1/3 of the total
length of the entire lJ-ppendage. Bulb nearly as long as stem.
Barbel shorter than body. Lower jaw about 2/5 of length
without caudal.
L. coronata coronata Parr
2. Terminal appendages pigmented, slightly shorter than bulb,
anterior process deeply split (2/5 to 1/2 of its length). Bulb
much shorter than stem. Barbel nearly twice as long as body
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body at the end of the illicium, while any part arising distally from this is considered
in the group of terminal organs or appendages.
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(exclusive of caudal fin). Lower jaw about 1/2 or more of
length without caudal
L. lXJTonata longibarbata Borodin
3. Terminal appendages white, much longer than bulb bifid
points on anterior process in the form of two minut~ lobes
occupying only about one-eighth of the entire length of the
appendage. Bulb much shorter than stem. Barbel nearly 3
(2%;) times as long as body without caudal. Lower jaw
about 1/2 of length without caudal.
L. coronata diphlegma n. subsp.

1Inp* •
ill 100 Tnl;,
~ I .. \:

r 3 ;oc~ t,
lla:
~t.J.

I:d b' ,~
jthi'~ .
LIrif~I&~

.. . _Ili '"
ri.,~

!JJ iifo"l

·45

Linophryne arborifera Regan

Linophryne arborijer Regan 1925: Ann. Mag. Nat. Hist. Ser. 9, Vol. XV, p. 564.
The reasons for combining L. arborijer Regan and L. eupogon Regan and
Trewavas as subspecies under the common specific designation of L. arborijer
have already been mentioned on page 42 and will be further apparent from the
preceding key. It might also be pointed out that both "subspecies" have been
recorded from the North Atlantic only.
Linophryne arborifera arborifera Regan
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Linophryne arborijer Regan 1925: Ann. Mag. Nat. Hist. Ser. 9, Vol. XV, p. 564;
1926: Oceanogr. Rep. No.2, Danish Dana Exp. 1920-22, p. 24, pI. III, fig. 1.
Linophryne arborijera Regan and Trewavas 1932: Carlsberg Found. Oceanogr.
Exp. 1928-30. Rep. No.2, p. 111.
In regard to the structure of the barbel in this subspecies our information is
still very inadequate although the original description of this organ: "barbel as
long as fish, much branched, the ultimate branches being filamentous" (Regan
1925; 1926) has been somewhat expanded by Regan and Trewavas (1932) in
the statement: "barbel as long as fish, with several much branched translucent
branches from a short blackish peduncle; posterior branch strongest and longest,
distally divided into two main branches; ultimate branches filaments, with
series of swellings." Apart from the stated length of the barbel, and the distal
(as opposed to proximal) insertion of the largest sub-branch of the posterior
branch, it will be found by comparison with the accompanying figure 14 and
the following discussion of L. arborijera eupogon that even Regan and Trewavas's
description is still on all other points merely general for both Bub-species, if such
they are, without any distinctively defined details which might help in their
segregation.
The possibility that both the size of the barbel and the position of the main
branching point of its posterior stem may be merely due to differences in the ages
of the specimens compared will be fully discussed under the following subspecies:
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Linophryne arborifera eupogon Regan and Trewavas

Linophryne eupogon Regan and Trewavas 1932: Carlsberg Found. Oceanogr.
Exp. 1928-30. Rep. No.2, p. 110.
Linophryne arborife:r Parr 1927: Bull. Bingham Oceanogr. Coli. Vol. III, Art.
1, p. 10, fig. 3.
The species L. eupogon has been introduced by Regan and Trewavas solely
on the basis of the description and figure of specimen No. 2029 of the Bingham
Oceanographic Collection, previously given by the presehnt ~diter (~arr 1927,
loco cit.) under the designation of L. arborife:r Regan. T e sal speCImen t hus
becomes the type of Regan and Trewavas' nominal species, and a more detailed
discussion and illustration of its taxonomically most important feature, viz.:
the barbel, may therefore be in place. In the previously published figure of the
barbel of this specimen (Parr 1927, fig. 3) the artist has merely endeavored to
give a general impression of its appearance and the main features of its system
of branches. In the accompanying figure 14, prepared by Y. H. Olsen under
the supervision of the writer, an effort has been made to trace every ultimate
branch and terminal filament so as to give a more complete and detailed picture
of their complex system. 28
A pair of lateral and 2 posterior median main branches originate from the
thick black basal part of the barbel in such rapid succession that they all appear
to arise together from a short peduncle. Each branch in the anterior pair
bifurcates transversely almost from its base, the medial sub-branch being
larger than the lateral one, and both sub-branches being again more or less
bifurcated at the tip. The first posterior main branch originates immediately
behind the anterior lateral pair and carries a single series of 10 sub-branches
along its entire anterior surface from immediately below its origin to the base
of its terminal filament (11th branch). The anterior two sub-branches of the
first order are rather stout and dusky in their proximal parts and again carry
a single series of finer sub-branches of second order along their anterior surface
on their distal portion. In the following sub-branches of the first order these
second-order sub-branches are reduced to traces or filaments, and the firstorder sub-branches themselves become thinner and paler in order of their
sequence distally, the last 4 being entirely filamentous and closely clustered. 29
The second (main) posterior branch of the barbel also carries a single series
of 8 (or 730) sub-branches beginning immediately behind the origin of the first
28 In the effort to achieve clarity, the insertions of the subbranches on the two
main posterior branches have perhaps become spread out a slight bit more than
they naturally are in the specimen and a slight distortion of the density of the entire system has thus resulted.
29 See footnote concerning the figure.
Dependent on whether the 7th sub-branch (in a count of 8) is regarded as a
separate sub-branch of the first order, or as a second-order sub-branch originating
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Figure 14. Barbel or L1nophr1lne arborijera eupooon Regan and Trewavas,
type specimen by Y. H. Olsen,
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posterior main branch of the barbel. The 3 anterior sub-branches on the second
posterior main branch each give rise to a lateral pair of opposed filamentous subbranches of the second order, the most anterior sub-branch also carrying a
single median filament distally to the lateral pair. The more posterior subbranches all branch in the median only, if at all. At the base of the last (8th
or 7th) sub-branch (of the single anterior series), which is considerably enlarged and produced, with a long terminal filament, the stem of the second
posterior main branch forms a knee in the hollow of which 3 pairs of filamentous
sub-branches are inserted close together in a double row between the last
single sub-branch and the base of the terminal filament, which is long (incomplete in the specimen) and irregularly branched and beset with a few minute
bulb-bearing tentacles. The ends of all ultimate filaments are apparently more
or less swollen when complete. Proximal portions of the lateral and of the
two posterior main branches, with basal parts of the more anterior sub-branches
of these, more or less dusky; basal peduncle of barbel black.
In the type specimen which now measures 29 rom. without caudal fin the
length of the barbel from the anterior base of the peduncle to the knee (the
base of the last sub-branch in the single series) of the second posterior main
branch is 4.5 rom. or 15.5 per cent of the length of the fish. In the Atlantis
collection from Station 1478, we also find another specimen, 26.5 rom. long
without caudal fin in which the length of the barbel to the knee is only 3.5 mID.
or 13.2 per cent. Although their difference in size is small, there is thus a not
inconsiderable difference in the relative dimensions of the barbels in the two
specimens pointing to a comparatively late but very rapid growth of this organ
which might easily lead to the dimensions found in the much larger type of
L. arborifera arborifera in which the length of the barbel, terminal filaments
included, equals the length of the fish which is 50 rom. without caudal fin. 31
This possibility gains further support from a comparison of the morphological
development of the barbels in the two Bingham Collection specimens.
In the smaller one, collected at Atlantis station 1478, the first posterior main
branch of the barbel carries only 3 small anterior, pale, branched, filamentous
sub-branches followed by one transverse pair of filaments and the terminal
filament of the branch itself, all occupying only the distal two-fifths of the stem
of the branch, the proximal, dusky, three-fifths being as yet unbranched. On
the second main posterior branch, the enlarged and produced sub-branch at the
knee is only the sixth (instead of 8th as in the larger specimen) and last of the
single anterior series. The barbels of the two specimens are otherwise identical.
It thus appears that an increase in the number of sub-branches has also taken
from the anterior surface of the next following sub-branch of the first order near its
base. The first interpretation seems the most natural one in the specimen on hand.
31 The lengths of the barbels, terminal filaments included so far as preserved in the
two specimens of the Bingham Collection are 27.5 and 38 per cent, respecti~ely.
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place between the sizes of 26.5 and 29 rum. without caudal fin, and if this increase is continued with further subdivisions and development of filaments to
size 50 mm. without caudal, it is quite conceivable that the barbel found in the
type of L. arborifer arborifera might result.
It is thus perfectly possible, or even probable, that further investigation may
serve to confirm the identification of the type of L. arborifera eupogon first
suggested by the writer, and in the meantime it would certainly seem unwarranted to give more than subspecific significance to the features shown by
the smaller specimens.
Linophryne coronata Parr

Linophryne coronata Parr 1927: Bull. Bingham Oceanogr. ColI. Vol. III, Art.
1, p. 13, fig. 4.
Linophryne lcngibarbata Borodin 1930: Proc. New England Zoo!. Club XI, p. 87.
Including the example obtained by the "Atlantis" at station 1478, three
specimens are now on record which agree with the type of L. coronata in all
general features of their bulbs and barbels and in the system and structure of the
Measurements of Linophryne COTonata Parr
Subspecies
longibarbata
coronata
Length without caudal fin in mm.. . . . . .
75.5
3332
Proportions in per cent of length without caudal:
Length of caudal fin. . . . . . . . . . . . . . . . . .
42
40
Length of maxillary. . . . . . . . . . . . . . . . . .
53
38
Length of lower jaw.. . . . . . . . . . . . . . . . .
56.3
39
Top of head before base of sphenotic
spine to lower posterior corner of lower
59.5
50
jaw33 • • • • • • • • • • • • . . • • . • • . . • • • • . . . •
Snout to posterior base of sphenotic
29
29
spine
.
24
18
Snout to eye
.
12.5
10
Interorbital skeletal width
.
External width between bases of sphe31
28
notic spines
.
52
62
Snout to gill opening
.
3.6
3.3
.
Diameter of eye
39.4
44
Preopercular to sphenotic spine
.
18.8
21
Angular to preopercular spine
.
9.4
18.2
Longest lower fang
.
4.9
11.3
Longest upper fang
.
90
187
Total length of barbel
.
11.5
28
Length of tassel
.
10.0
17.5
Length of illicium stem
.
9.1
9.5
Length of bulb
.
Length of anterior terminal proceBS on
bulb
,
8.8
7.0

diphlegma
33
44
51/54
51
60.6
28.8
21

13
32
56
4.5
45.5
20
21

13
276
9

22.7
10.6
18.0

32 The measurement previously recorded has reference to the point at which the
thick black skin of the body changes abruptly into the pale caudal fin membrane.
33 Angular spine not included.
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branches and appendages on these parts, differing only in such details of secondary importance as mentioned in the key on page 44 and discussed and illustrated
in the following. Since it is obviously possible, with so little material available,
that these minor differences may subsequently be found to be only a matter of
individual variations, and since the characters in question are under no circumstance of the order of importance of those on which our specific distinctions
within the genus have otherwise been based (see page 42), the three specimens
are here tentatively recorded as subspecies only, of L. coronata. As in the case
of L. arborifera, the three" subspecies" have all been recorded from the same
general region of occurrence, in this instance confined to the western North
Atlantic only.
Terminal appendages on the bulb of the illicium composed of a stout bifid
process anteriorly; followed by a pair of shorter, simple, thick, finger-like or
tapering appendages; with a small, pointed, fin-like median process behind.
Barbel slender, with a small tassel of minute branches at its distal end, but
otherwise unbranched.
Tassel with a circle of four equal, small branches, at its base (proximal end),
each with a uniserial row of stalked or sessile bulbs on one side, a simple or
branched, minute appendage or filament on the other, and a simple terminal
filament with swollen tip at the end (see figs. 15-20). Beyond these basal
branches of the tassel the main stem of the barbel immediately branches once
or twice, in a different manner in each subspecies.

~(

"

)

Linophryne coronata coronata Parr
Linophryne coronata Parr 1927: Bull. Bingham Oceanogr. Coli. Vol. III, Art. 1,

p. 13, fig. 4. Regan and Trewavas 1932: Carlsberg Found. Oceanogr. Exp.
1928-30 Rep. No.2, p. llO.

.,
, i

Figure 15.

Linophryne coronata coronata Parr.

Drawn by Y. H. Olsen.
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This subspecies differs conspicuously from the other two subspecies by its
relatively much shorter jaws and fangs as one may see from the ,measurements
given on page 49 and from a comparison of the accompanying figure 15 with
figures 17 and 19; the jaws being only about 2/5, the longest lower fang 1/H) and
the longest upper fang 1/20 of the length without caudal fin.
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Figure 16. Ltnophryne coronata coronata Parr.
Drawn by author.
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Illicium left; tassel of barbel right.

Beyond the ring of the four basal branches on the tassel, the main stem of the
barbel immediately gives rise to two relatively short and thick branches in
close succession (see figure 16) and ends in a somewhat longer, simple, terminal
filament with a swollen tip. The first bra:nch carries a small pair of rather
irregular lateral appendages, with a minute median stalked tubercle between
them, posteriorly at its base; a single series of 7 almost sessile small bulbs along
its middle portion anteriorly; and a thick, swollen bulb at its end. The second
branch also carries a pair of irregular appendages at its base, but anteriorly
instead of posteriorly, and has a simple appendage farther up, but carries no

=1i---..
~~;.-..;.-.··ii·.···Ii;;;~;"·;;,...;·==·:":":j-~'.q""=

52

Bulletin of the Bingham Oceanographic Collection

[IV: 6

Jiron

regular series of bulbs or tentacles. The second branch also ends in a greatly
swollen tip. The terminal filament carries a few minute s.talked tubercles on
the proximal third of its length. Total length of barbel slightly less than the
length of the fish without caudal fin.
The bulb of the illicium, exclusive of its distal appendages, is almost equal
in length to the stem; the anterior process on the bulb is slightly shorter than
the bulb itself and is divided distally for about one-third of its length. Distal
processes all colorless.
Only the type known.
Linophryne coronata longibarbata (Borodin)
Linophryne longibarbata Borodin 1930: Proc. New England Zool. Club. XI,

p. 87; 1931, Bull. Mus. Compo Zool., LXXII, p. 83; Regan and Trewavas
1932: Carlsberg Found. Oceanogr. Exp. 1928-30. Rept. No.2, p. 107.
So far the structure of the appendages and branches on the illicium and
barbel of this form have neither been figured nor described, nor has a general
illustration of the species been published. To supply this want, the author has
examined the type and prepared the accompanying diagrammatic figures of
the specimen to which the following description may be added.
Length of jaws about 1/2 or more; longest lower fang nearly 1/5 and longest
upper fang more than 1/10 of length without caudal fin.
Main stem of barbel bifurcating opposite terminal filaments of the four
proximal branches in the tassel. One branch trifurcates a short distance
beyond the bifurcating point; the other gives rise to 3 sub-branches in a group
around a terminal continuation of the branch itself, which latter again gives
rise to an opposed pair of smaller sub-branches (trifurcates) from its proximal
portion. The middle and longest of the three sub-branches arising simultaneously from the second main branch of the barbel, as above described,
carries two series of minute filaments with swollen tips on its proximal portion,
the other ultimate branches only one single series each beyond which they all
end in a terminal filament with swollen tip. A short distance in advance of the
tassel the barbel carries a soft, black outgrowth covered by normal skin. Total
length of the barbel almost twice the length of the fish without caudal fin.
Bulb of illicium exclusive of distal appendages only slightly more than half
the length of the stem; anterior process on bulb slightly shorter than bulb itself,
divided almost to its middle. Undivided portion of anterior process and middle
pair of terminal appendages, except along their posterior margins, black.
Distal half of bulb, posterior fin-like process, posterior margins of paired appendages, and divided tips of anterior process white.
Only the type seen by the author. Second specimen recorded by Borodin
(1931, p. 83) not available for examination.
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Figure 18.
barbel right.

Linophrync coronata tongibarbata Borodin.
Diagrammatic sketches by author.

[rv: 6

Bulb of illicium left; tassel of

Linophryne corona.ta. diphlegma n. subsp.

The proportions of the type specimen are given in the table on page 49. It
agrees with L. coronata longibarbata in the length of the jaws and fangs; the jaws
being about 1/2, the longest lower fang about 1/5, and the longest upper fang
about 1/8 of the length without caudal. It also agrees with subspecies longibarbata
in the proportions between stem and bulb on illicium, but differs from both
longibarbata and coronata in the extreme length of the barbel and in the length
and appearance of the anterior terminal process on the illicium.
The main stem of the barbel bifurcates between the bases of the four proximal
branches in the tassel. One main branch gives rise to a small lateral filament
from its distal third and ends in a thick, fist-like swelling apparently distended
by numerous internal bulbs. The other main branch bifurcates again, one
of the sub-branches being simple with a short series of small sub-tentaculate
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Figure 19.

Linophryne coronma diphlegma n. subsp.

55

Drawn by Y. H. Olsen..

bulbs and a terminal filament with swollen tip; the other sub-branch being
twisted upon itself so that it is difficult to disentangle its profusion of longste=ed bulbs or bulb-bearing filaments all arising from the same side, but
whether in a single series or a more irregular arrangement is not clear. Some
of these filaments appear to be branched at least once, with swellings at the end
of each branch.
The anterior process on the bulb of the illicium is very long, about 1% times
the length of the bulb itself, while its bifid tips are reduced to a pair of short
protuberances only about 1/7 of the length of the undivided portion, and well
marked off from the latter in their outlines. The paired terminal appendages
are also relatively elongate with distinctly mammilliform tips. Terminal
appendages entirely colorless.
Only the type kno~. No. 3207 of the Bingham Oceanographic Collection.
Atlantis station 1478.
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Figure 20. Linophryne coronata diphleoma n. subsp.
right. Drawn by author.

Bulb of UUcium left; tassel of barbel

BOROPHRYNE Regan
Borophryne masculina n. sp.

GENUS

D. 3. A. 3. P. 16. C. 2 + 4 + 2. Head in the shape of an oblique
pyramid resting on its smallest side, the tip of the lower jaw forming its apex.
A tooth-bearing rostral prominence above and in front of the upper jaws which
are tootWess. The lower jaw projects forward of the upper and of the rostral
prominence. Nasal region somewhat swollen. Anterior nostril only about
half the diameter of the posterior nostril, which is large and situated close to
the eye. Eyes fairly large, lateral, directed outward, not telescopic. A long,
slender supraorbital (sphenotic?) spine directed outwards at right angle above
and behind each eye. Lateral line organs on short pigmented tags connected
by thin white lines. Dorsal and anal fin rays projecting through the skin with
their tips, only, near the base of the caudal fin far behind their own fin bases.
In all of the characters mentioned in the preceding the specimen agrees
perfectly with the descriptions and figures given by Regan and Trewavas
(1932, Carlsberg Found. Oceanogr. Exp. 1928-30. Rep. No.2, p. 18, figs. 7
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and 8, and p. 106) of the two males found attached to two female representatives
of the genus Borophryne, and it is thus for the first time possible to introduce a
newCeratioid species referred to its proper genus on the basis of a still unattached
male only. The characters on which the specific distinction of B. masculina from
B. apogen is based all have reference to minor details, only, and do not involve
any differences which would even approach to generic significance. It is, on the
contrary, not entirely without hesitation that the new form has been given the
rank of a separate species rather than that of a subspecies only. The differences
are certainly not greater or more significant than the differences between the two
males referred by Regan and Trewavas to a single species on the basis of their
identification of the females to which the males were attached. At this point,
however, the author would like to raise the question as to whether the identification of two similar-looking females is at all justified in the face of such conspicuous differences in the males. The features of one sex must certainly, until
otherwise proven, be considered to be equally as important as the features of
the other sex, and it hardly seems reasonable to regard as specifically identical
one completely pigmented and one entirely umpigmented male which also show
differences in other respects. 3•
Borophryne masculina differs from both of the male specimens referred by
Regan and Trewavas to B. apogon by having only 3 rostral denticles, instead of
5. It differs further from the pigmented form in having the ends of 3 dorsal
and 3 anal rays projecting freely through the skin at the base of caudal fin; and
from the unpigmented form by being completely pigmented and by the fact
that the base of dorsal fin is well behind the base of anal, the dorsal fin rays
being correspondingly shorter.
Lower jaw with 4 small teeth on each side near the median in which a small
single tooth projects forward. Three rostral denticles, one median and one on
each side. Eight nasal lamellae. Nasal cover unpigmented except along its
base and around the rim of the posterior nostril. Nape high and somewhat
sharp behind the skull, probably supported by spinous processes. Lateral
line system complete on head, incomplete on body (see figure 21). Body
somewhat compressed.
The type specimen is a male measuring 24 (16 + 8) mm. The distance from
the tip of the rostrum to the gill openings equals about 45 per cent of the length
34 In the pigmented male Regan and Trewavas mention 2 dorsal and 2 anal rays
projecting with their ends through the skin at the caudal base. In the unpigmented
male 3 dorsal and 3 anal rays are recorded, and it seems indicated in the illustration
that all three rays of each fin must project. There thus appears to be an actual
difference between the two specimens with respect to the number of rays projecting
from the skin, and it is also probable that only two rays altogether in each fin may
be found upon dissection of the pigmented male. Regan and Trewavas (loc. cit.,
p: 19) also mention differences between the two specimens in regard to the projectIOn of the lower jaw.
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without caudal fin, the greatest width of the head exclusive of the sphenotic
spines about 35 per cent, the greatest depth about 37 per cent, the diameter
of the eyes 7.5 to 8 per cent, the length of lower jaw 21.5 per cent, and the distance from the tip of the rostrum to the eyes about 13 per cent. Other proportions as shown in the illustration, which is based upon camera lucida drawings except in regard to the caudal and pectoral fins which are curled up in the
specimen.
Entire specimen, including caudal and pectoral fin rays black, with the
exception of the nasal cover only (see above).
Type specimen No. 3208 of the Bingham Oceanographic Collection. Atlantis
station 1478.

